244        WILLIAM   THOMSON
little resistance to the water. With this method, soundings
could be taken without stopping the ship. Previously,
sounding could not be done accurately without stopping
the ship, owing to the displacement from the vertical by
the resistance of the water, of the hemp rope bearing the
sinker. Shipmasters often risked neglecting sounding with
the old apparatus, in order to avoid the delay and trouble of
stopping the ship.
Thomson capitalized the results of his navigational studies
on his leisure yacht by a series of profitable patents. He
became profoundly respected by seamen and business men,
besides scientists.
His inventions were not restricted to appliances for
practical use. The mirror galvanometer created a new
standard of delicacy in electrical measurements. He
invented a number of electrical measuring instruments,
especially electrometers, that enabled electrical forces to
be measured by direct comparison with other sorts of
forces, such as weight. If an electrical force is measured
in terms of another electrical force, the experimenter is
always dependent on the safe preservation and invariability
of the latter unit. If the unit is lost or an inaccurate copy is
used he cannot be confident of his results. In his absolute
electrometer Thomson arranged that the electrical force is
measured directly by the weight required to balance it.
He was thus able to measure the force in terms of the
unit of mass, which, with length and time, is one of the
three fundamental or absolute units.
With his quadrant electrometer an electrified needle was
suspended over a metal disc divided into four quadrants.
Opposite pairs of quadrants are connected together and the
pairs respectively to any pair of objects, such as the earth
and a charged sphere, whose difference of voltage is to be
measured. The pairs of quadrants attract the needle and
turn it on its suspending fibre. By twisting the screw
which holds the fibre, the needle can be restored to its
original position, through the torsion of the fibre. The
size of the angle of twist is a measure of the voltage difference.
Thomson ingeniously applied an electrometer to measure